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Background: A cross-sectional survey was conducted to gather information regarding the opinion of Brazilian 
specialists in both orthodontics and implantology on multidisciplinary oral rehabilitation in partially edentulous 
patients with malocclusion.
Material and Methods: A total of 305 specialists participated in a telephone survey and answered an ad hoc 10-
item questionnaire, including the request of total skull cone-beam tomographies (CBCT) and the use of 3D digital 
planning software, the best moment of treatment to place dental implants, and the integration of orthodontics in 
implantology.
Results: Most participants did not request CBCT (90.8%) or 3D digital planning software images (92.3%) to 
diagnose and plan multidisciplinary oral rehabilitation. By contrast, 91.1% of participants would use an already 
dental implant as anchorage for orthodontics, 73.8% had already used implants for this purpose, 47.9% selected 
4 months as the waiting time between implant placement and its use as anchorage, and 58.4% had already placed 
dental implants having in mind using them as anchorage for orthodontics and anticipating the oral rehabilitation 
process. Moreover, 93.4% of participants stated to avoid applying orthodontic forces in implants with unfavourable 
prognosis. A total of 67.9% of participants got the degree of specialist in Orthodontics before that of specialist in 
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Introduction
Occlusal rehabilitation of partially edentulous adult 
patients who do not want a removable partial denture 
continues to be a challenge for dental specialists in rou-
tine daily practice. The use of dental implants-suppor-
ted fixed prosthesis has shown to offer benefits over a 
tooth-soft tissue supported removable partial denture 
prosthesis (1). However, a comprehensive evaluation, 
multidisciplinary approach and a sequential treatment 
plan worked out in harmony with the patient’s percep-
tions are important for a long-term successful outco-
me. After establishing the diagnosis, it is important to 
determine the best moment for carrying out the ortho-
dontic treatment. On the other hand, the use of implants 
for orthodontic anchorage requires an interdisciplinary 
approach and precise planning to achieve optimal results 
(2,3). It is recommended that placement of dental im-
plants should be done after completion of orthodontic 
treatment, although immediate loading of rough-surfa-
ced, screw-type implants supporting fixed dentures for 
the treatment of edentulous maxilla or mandible appears 
to be a reliable treatment option with a high probability 
of success (4). However, in partially edentulous patients 
with malocclusion the ideal time of implantation has not 
been clearly established. Successful results have been 
reported in patients with class II and class III malocclu-
sion using min implants anchorage (5,6).
The crucial role of correct diagnosis and careful plan-
ning of treatment approach based on individual charac-
teristics of the patients has become widely recognized. In 
this respect, total skull cone-beam tomography (CBCT) 
has proven its value in dental practice when conducting 
craniofacial measurements for the 3D visualization of 
the craniofacial complex from different perspectives (7). 
Different studies have shown the superiority of CBCT as 
compared to conventional cephalometric images for as-
sessing malocclusion and asymmetry (8,9). In addition, 
in order to define the most suitable treatment plan, there 
must be a dental specialist team working synchronically 
for defining the most suitable treatment plan to accom-
plish stable occlusion and facial harmony. If a single 
dentist intends to conduct a multidisciplinary oral reha-
bilitation for a partially edentulous patient with maloc-
clusion, expertise in different specialties for diagnosing, 
planning, and performing treatment is necessary.
Conclusions: The use of technological advances, such as CBCT and 3D digital planning software was were limited. 
Most dental specialists would wait the osseointegration recommended time before applying orthodontic forces and 
thus using them as anchorage for orthodontics. The majority of interviewed dentists sought the other specialty to ac-
quire multidisciplinary knowledge.
Key words: Cross-sectional study, orthodontics, implantology, partially edentulous, malocclusion, oral rehabilita-
tion.
Therefore, the current study aimed to collect informa-
tion regarding the opinion of dental specialists in both 
orthodontics and implantology on the multidisciplinary 
oral rehabilitation approach for partially edentulous 
adult patients with malocclusion.
Material and Methods
-Study design
A cross-sectional survey was conducted in Brazil be-
tween January and May 2018. The objective of the study 
was to gather information on the following aspects rela-
ted to oral rehabilitation of adult patients with malocclu-
sion and partially edentulous arches: a) the use of CBCT 
and 3D digital planning software; b) the use of osseo-
integrated dental implants as anchorage for orthodontic 
treatment; c) the best moment of the orthodontic treat-
ment for placing dental implants; and d) the integration 
of implantology in the orthodontic treatment of partially 
edentulous patients with malocclusion.
The study was approved by the Brazilian Ethics 
Committee (Plataforma Brasil; registration CAAE 
56757116.7.0000.5646 and opinion number 1.644.556). 
The Brazilian Federal Council of Dentistry (Conselho 
Federal de Odontologia, CFO) granted, by signing a 
confidentiality agreement with the principal investigator 
(R.D.) who was responsible for the study, the telephone 
contact list of all dentist who were duly registered as 
specialists in both orthodontics and implantology at the 
year 2017.
-Participants
The sample size was defined by the total number of 507 
specialists in both orthodontics and implantology regis-
tered at CFO database in 2017. Inclusion criteria were 
as follows: 1) to have available an updated telephone 
contact number in the CFO database, 2) to be availa-
ble to answer the telephone call, and 3) to provide oral 
consent to participate in the study with an affirmative 
answer to this introductory explanation at the beginning 
of the telephone call: “Dear colleague, like you, I am a 
specialist in orthodontics and implantology. I am doing 
a doctorate study and this research was approved by Pla-
taforma Brasil (Ethics Committee). We got your phone 
contact through the Brazilian Federal Council of Dentis-
try (CFO). Do you agree to participate in this study and 
answer a 10-item questionnaire on multidisciplinary oral 
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rehabilitation for partially edentulous adult patients with 
malocclusion?” The study included the possibility of 
scheduling for the best time for the participant. For each 
name in the CFO list, up to three phone calls on different 
days and times to try to reach the participant were made.
-Study questionnaire
The study questionnaire was designed ad hoc by the 
principal investigator (R.D.) who is a dental specialist 
in orthodontics and implantology and a student to ob-
tain the degree of Doctorate in Dentistry. The suitability 
of the questionnaire was reviewed by one of the senior 
authors (J.M.U.). As shown in Table 1, the questionnaire 
had 10 multiple-choice simple questions most of them 
with a “yes” or “no” categorical answer. Demographic 
	
Questions 
1. Have you ever requested a total skull cone-beam tomography to diagnose and plan a multidisciplinary oral 
rehabilitation for a partially edentulous adult patient with malocclusion? 
• Yes 
• No 
2. Have you ever used three-dimensional planning software based on a total skull cone-beam tomography to 
elaborate the planning of and oral rehabilitation? 
• Yes 
• No 
3. Would you use an already osseointegrated dental implant as anchorage for orthodontics? 
• Yes 
• No 
4. Have you ever used an already osseointegrated dental implant as anchorage for orthodontics? 
• Yes 
• No 
5. How long would you wait after placing a dental implant to use it as anchorage for orthodontics? 
• Immediately if primary stability is 45 Ncm or more 
• 4 months 
• 6 months 
• 1 year 
• I would not use a dental implant as anchorage for orthodontics 
6. Have you ever placed dental implants at an early stage of the orthodontic treatment having in mind both objectives: 
using them as anchorage for orthodontics and also anticipating the oral rehabilitation process? 
• Yes 
• No 
7. Would you contraindicate dental implant placement before finishing the orthodontic treatment? 
• Yes 
• No 
8. Do you agree that applying orthodontics forces in dental implants with unfavourable prognosis should be avoided? 
• Yes 
• No 
9. What speciality degree did you get first? 
• Specialist in Orthodontics 
• Specialist in Implantology 
10. What was the main reason for obtaining your other specialist degree? 
• Develop multidisciplinary planning adequately 
• Solve minor problems in the other speciality 
• Thoroughly exercise the two specialties 
• Get greater financial gain 
	
	
Table 1: Details of the study questionnaire.
questions were not included in the survey and responses 
were anonymized. The expected time to complete the 
interview should take no longer than 3 minutes, but par-
ticipants were able to request additional explanations. 
-Statistical analysis
Of a total of 507 eligible specialists in orthodontics and 
implantology, a simple random sampling method wi-
thout replacement was used. A 95% confidence interval 
and a margin error of 4 percentage points were defined, 
which resulted in a sample size of 305 participants with 
a margin error of 3.6 percentage points. Responses were 
computed using the SurveyMonkey® platform (https://
www.surveymonkey.com). Data are expressed as fre-
quencies and percentages. The chi-square (χ2) test or the 
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Fisher’s exact test was used for the comparison of cate-
gorical variables. Statistical significance was set at P < 
0.05.The SPSS statistical package 24.0 (SPSS, Chicago, 
IL) was used for the analysis of data. 
Results
Answers to the study questionnaire are shown in Table 
2. In relation to the request of CBCT and the use of 3D 
digital planning software to diagnose and plan a multi-
disciplinary oral rehabilitation for partially edentulous 
patients with malocclusion, most participants gave a ne-
gative answer (90.8% and 92.3%, respectively). By con-
trast, 91.1% of participants would use an already dental 
implant as anchorage for orthodontics and 73.8% had al-
ready used implants as anchorage for orthodontic treat-
ment. Also, almost half of participants (47.9%) selected 
4 months as the waiting time between implant placement 
and its use as anchorage (Fig. 1).
More than half of participants (58.4%) had already pla-
ced dental implants having in mind using them as ancho-
rage for orthodontics and anticipating the oral rehabili-
	





1. Have you ever requested a total skull cone-beam tomography to diagnose 
and plan a multidisciplinary oral rehabilitation for a partially edentulous 
adult patient with malocclusion 
28 (9.2) 277 (90.8) 
2. Have you ever used three-dimensional planning software based on a total 
skull cone-beam tomography to elaborate the planning of and oral 
rehabilitation? 
54 (17.7) 251 (82.3) 
3. Would you use an already osseointegrated dental implant as anchorage for 
orthodontics? 
278 (91.1) 27 (8.8) 
4. Have you ever used an already osseointegrated dental implant as anchorage 
for orthodontics? 
225 (73.8) 80 (26.3) 
6. Have you ever placed dental implants at an early stage of the orthodontic 
treatment having in mind both objectives: using them as anchorage for 
orthodontics and also anticipating the oral rehabilitation process? 
127 (41.6) 178 (58.4) 
7. Would you contraindicate dental implant placement before finishing the 
orthodontic treatment? 
83 (27.2) 222 (72.8) 
8. Do you agree that applying orthodontics forces in dental implants with 
unfavourable prognosis should be avoided? 
285 (93.4) 20 (6.6) 
9. What speciality degree did you get first?   
- Specialist in Orthodontics 207 (67.9)  
- Specialist in Implantology 98 (32.1)   
	
	
Table 2: Answers to the study questionnaire of 305 participants.
tation process. Moreover, 93.4% of participants stated 
to avoid applying orthodontic forces in implants with 
unfavourable prognosis (Table 2). 
A total of 67.9% (n = 207) of participants got the degree 
of specialist in Orthodontics before that of specialist in 
Implantology. Regarding the main reason for obtaining 
the other specialty degree, 42.9% (n = 131) considered to 
be able to thoroughly exercise the two specialties, 24.6% 
(n = 75) to develop multidisciplinary planning adequate-
ly, 19% (n = 58) to get greater financial gain, and 13.4% 
(n = 41) to solve minor problems in the other specialty. 
As shown in Table 3, the percentages of specialists who 
obtained the second degree either in Implantology or 
Orthodontics was similar for the reasons of “thoroughly 
exercise in the two specialties” (42.5% and 43.9%) and 
“to solve minor problems in the other specialty” (14.5% 
and 11.2%). However, a higher percentage of specialists 
in Implantology first obtained the second degree in Or-
thodontics “to develop multidisciplinary planning ade-
quately” (34.7% vs 19.8%), whereas a higher percentage 
of specialists in Orthodontics first obtained the second 
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	Fig. 1: Responses to the question of how long would you wait after placing a dental implant to use it as anchorage for or-thodontics?
degree in Implantology “to get greater financial gain” 
(23.2% vs 10.2%). In both cases, differences were signi-
ficant (P = 0.006).
There was a significant relationship between the use of 
osseointegrated dental implant as anchorage and reques-
ting CBCT, that is, a higher percentage of participants 
who used a dental implant for anchorage requested 
CBCT scanning to diagnose and plan multidisciplinary 
oral rehabilitation as compared to those who had never 
used a dental implant as anchorage (11.1% [25/225] vs. 
3.7% [3/80], P < 0.05). 
Discussion
In order to obtain high predictability in the treatment of 
complex cases, such as multidisciplinary oral rehabilita-
tions in partially edentulous adult patients with maloc-
clusion, it was expected that a CBCT would have been 
widely requested by dental specialists in both orthodon-
tics and implantology. This diagnostic modality provi-
des 3D images of the entire craniofacial anatomical re-
gion, which seems of great help to establish an accurate 
diagnosis (10-12). The cost-benefits of CBCT scanning 
are superior to the combination of several 2-dimensional 
	





problems in the 
other speciality 
Thoroughly 




What speciality degree did you get first?     
Specialist in Orthodontics (n = 207) 41 (19.8) 30 (14.5)* 88 (42.5) 48 (23.2)* 
Specialist in Implantology ( n = 98) 34 (34.7) 11 (11.2)* 43 (43.9) 10 (10.2)* 
 
	
Table 3: Reasons for obtaining the second degree in Implantology or Orthodontics.
*P < 0.006.
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(2D) radiographic images with respect to the intrinsic in-
formation, and to CT with respect to radiation dose and 
cost. The replacement of conventional plain radiographs 
with the 3D-capable devices appears to be an unavoida-
ble current trend (13). However, an unexpected finding 
of the survey was the very low percentage of partici-
pants who were familiar with these imaging techniques 
(9.2% and 17.7% with CBCT and 3D planning software, 
respectively), and the significant association between 
the use of dental implants as anchorage and requesting 
CBCT scans.
The small percentage of participants who were familiar 
with CBCT and 3D3D digital planning software is still 
more striking considering that specialists in both ortho-
dontics and implantology was an inclusion criteria of the 
study. The survey was not designed to assess the reasons 
behind answers to the questionnaire, but at least our re-
sults provide evidence of the low penetration of CBCT 
technology in Brazilian dental practice, particularly for 
assessing and planning oral rehabilitation in partially 
edentulous adult patients with associated malocclusion.
Although diverse treatment approaches involving diffe-
rent sequence procedures 
can be used in the management of partially edentulous 
patients with malocclusion (14-16), protocols combi-
ning orthodontics and implant therapy have shown suc-
cessful functional and esthetic results as well as impro-
vement of quality of life and self-esteem (17,18). In fact, 
implants are commonly used to replace missing teeth in 
partially edentulous adult orthodontic patients. Because 
these patients are missing teeth, orthodontic mechanics 
may be complicated or often impossible because of in-
sufficient anchorage. In these situations even aggravated 
with the presence of malocclusion, it may be feasible to 
use the implant initially as an orthodontic anchor to fa-
cilitate complex tooth movement and secondarily as an 
abutment for a crown or fixed prosthesis (19). 
In agreement with the evidence, 91.1% of participants 
would use an already osseointegrated dental implant as 
anchorage for orthodontic treatment, although 73.8% of 
them reported to have had experience with the use of im-
plants as anchorage. Also, 72.8% would contraindicate 
placement of implants before finishing the orthodontic 
treatment. The majority of participants (93.4%) agreed 
that applying orthodontics forces in dental implants with 
unfavourable prognosis should be avoided.
Regarding the waiting time required for the use of a 
dental implant as anchorage for orthodontics, recom-
mendations in the literature can vary from the immediate 
loading with orthodontic forces soon after provisional 
prosthesis confection or the loading only after the os-
seointegration (20-22). Factors such as the bone quality 
of the implant site (bone type), the macro design of the 
dental implant, the primary stability and also the quali-
ty of the surface treatment of the implants are essential 
for individualized treatment planning (16, 23,24). Al-
most half of participants (47.9%) selected 4 months as 
the ideal waiting time, although 26.2% reported place-
ment of the implant immediately with orthodontic forces 
when necessary, if primary stability is ≥ 45 Ncm. Howe-
ver, timing of implant placement in partially edentulous 
patients with maloclusión should be defined case by case 
on the basis of multidisciplinary treatment planning as 
there is insufficient evidence to determine the possible 
advantages or disadvantages of immediate, immedia-
te-delayed or delayed implants (25).
In order to perform adequately multidisciplinary oral re-
habilitation in partially edentulous patients with maloc-
clusion, it is necessary to acquire skills in both orthodontic 
procedures and implant therapy (26,27). Most of partici-
pants were specialists in Orthodontics first. Regarding 
the reasons to get the second specialty degree, a similar 
percentage of participants stated “thoroughly exercise the 
two specialties” and “to solve minor problems in the other 
specialty”. However, it appears that a higher percentage 
of specialists in Orthodontics first pursued the second de-
gree in Implantology to get greater financial gain. Interes-
tingly, a higher percentage of specialists in Implantology 
first obtained the second degree in Orthodontics to deve-
lop multidisciplinary planning adequately.
The present results should be interpreted taking into ac-
count limitations of the study, including the lack of in-
formation regarding the number of telephone calls made 
to reach participants or duration of the interviews. We 
used an ad hoc questionnaire, which has been shown to 
be an inexpensive tool, highly accepted from patients 
and reliable tool recommended to expedite systematic 
collection of relevant clinical data in different settings 
(28,29). The instrument however, has not been validated 
and was originally developed in Portuguese. Also, the 
study participants were Brazilian specialists in Ortho-
dontics and Implantology, which may limit generaliza-
bility of results to other populations of dentists. Howe-
ver, the information collected is clinically relevant and 
provides evidence of the current status of dental practice 
in the multidisciplinary oral rehabilitation for partially 
edentulous patients with malocclusion.
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